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ABSTRACT 
Smart everyday objects could support the wellbeing, 
independent living and social connectedness of ageing 
people, but their successful adoption depends upon them 
fitting with their skills, values and goals. Many 
technologies fail in this respect. Our work is aimed at 
designs that engage older people by building on their 
individual affective attachment to habituated objects and 
leveraging, from a participatory design perspective, the 
creative process through which people continuously adapt 
their homes and tools to their own lifestyle. We contribute a 
novel analytic framework based on an analysis of related 
research on appropriation and habituated objects. It 
identifies steps in appropriation from inspection to 
performance and habituation. We test this framework with 
the preliminary testing of an augmented habituated object, a 
messaging kettle. While only used in one home so far, its 
daily use has provoked many thoughts, scenarios and 
projections about use by friends, both practical, utopian and 
dystopian. 
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INTRODUCTION 
The increasing availability of miniaturized computing and 
networking equipment has fueled a multitude of research 
initiatives to delve into the issues and opportunities, of 
creating smart everyday objects, i.e. things that, on top of 
their usual function of office, kitchen, or decorative tools, 
are endowed with the capacity for autonomous rational 
action. A promising application for smart objects in 
domestic settings is supporting the wellbeing, independent 
living and social connectedness of ageing people. However, 
despite the claimed direct and indirect benefits that would 
result from a fast and widespread adoption, older people 
have not adopted these “smart object” technologies and in 
some cases actively resist, suggesting problems in their 
conception and or design [18,20,27]. As Taylor et al point 
out, perhaps resistance is because the technologies are 
designed to be smart, but do not make us feel smart [51].  
Our work is aimed at designing technologies that engage 
older people by building on their individual affective 
attachment to habituated objects [6] and leveraging, from a 
participatory design perspective, the creative process 
through which people adapt their homes and tools to suit 
their individual needs and goals. 
This paper contributes a novel analytic framework based on 
an analysis of related research on appropriation and 
habituated objects, and with respect to technical advances 
on smart appliances and tangible/embodied interaction. We 
benchmark the framework against recent results from the 
design and evaluation of a smart communicating device 
conceived to enable connectedness over the traditional 
family routine of making tea: the Messaging Kettle. We 
show that characteristic phenomena of technology 
habituation cannot be easily understood only in terms of 
place-making, but require a more comprehensive model to 
cope with affection and the symbolic value of objects. 
RELATED RESEARCH 
Studies focused on design for domestic settings have 
investigated interesting properties of Internet enabled 
objects. Examples include almost any tool that could be 
found in the home, enriched of functionalities that may or 
may not be related to the original use of the tool: a knife 
and chopping board that know what food they are being 
used with [28]; a kettle that recognizes activity patterns of 
its users, such as when it has been picked up, if it is being 
refilled, etc. [3]; a coffee mug [4] augmented with a number 
of sensors for temperature, movements, position (e.g. 
placed on a surface or held in one's hand); a tablecloth that 
holds and makes visible a memory of objects that were 
placed on it [19], and much more. 
As it has been observed, a large majority of such projects 
address isolated tools and their functionalities, rather than 
exploring how such objects could become part of everyday 
routines within the complex home ecology [53]. 
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In fact, the goal of such smart objects is often focused on 
sensing and inferring either their own specific state (idle, in 
use, etc.) or the surrounding context (e.g. in a party, in a 
meeting, etc.) and act upon it. Additionally, such works are 
mostly innovation driven and empirically grounded; they 
explored interesting and challenging aspects of technology 
development and human-computer interaction, but made 
little attempt to explain why a certain design can succeed, 
whereas others may fail.  
The idea of smart home, on the other hand, has been largely 
sketched in terms of an assistive environment (e.g. 
[11,17,18]), capable of sensing and recording the activities 
of its inhabitants, and infer their needs or possible dangers, 
and often insisting on the need of a disappearing and 
unobtrusive design to encourage the acceptance of 
technology assisted living [27]. 
Such approach has drawn some criticism, not only based on 
privacy and ethical concerns, such as the risk of social 
stigma for the user, resulting from the lack of independence 
and disabilities [18], but more radically on the  legitimacy 
of systematically anticipating and presuming how to care 
for the needs of users, rather than designing tools to 
empower them and their capacities [40]. 
Such a change of perspective is particularly urgent when 
designing for ageing people. In fact, while the specificity of 
needs and goals of older users is generally acknowledged, 
they are just as often stereotypically linked to loneliness and 
social isolation, illness, incapacity to use or learn to use 
technology [14]. Furthermore, the supposed homogeneity of 
people in old age, considered as a user group, has been 
challenged (e.g. [32,37]). Although evidence suggests a 
shared view of what ‘ageing well’ means among seniors, 
e.g. maintaining physical and financial independence, being 
socially active and actively engaged in their communities 
and families [36], it has been observed that the individual 
histories and experiences, including the scars that a long 
life invariably imposes, result for each person in a unique 
mix, and hence in a unique implementation of actual 
strategies for ageing well [36].  
On the contrary, smart environments, as they are often 
conceived, offer little opportunity for active appropriation 
of, and engagement with, the technology: the older person 
is the monitored subject. Taking an opposite perspective, 
technology enhanced objects can be designed so as to 
reveal, amplify and inspire the capacities of people [39].  
As Taylor and colleagues have observed, smartness does 
not belong to things, but rather to the way in which people 
appropriate and adapt those things: people shape and adapt 
their homes to their everyday use, for example using space 
and surfaces as a shared sketchpad to communicate with 
each other [51]. 
In fact, despite their potential, many innovations have failed 
to engage their potential users. To name a few examples, 
Pierce and colleagues [34] have pointed out the potential 
harm of energy feedback systems, including the risk of 
achieving opposite results from those intended by the 
designers. Rothensee [43] shows that potential users reacted 
with lack of enthusiasm when asked to evaluate the 
usefulness, ease of use and intention to use a smart fridge. 
An attitude of distrust and suspicion that may result in a 
firm rejection when the evaluation focuses on potential 
privacy violation [42]. 
The reasons behind such disappointing results are certainly 
complex and difficult to generalize; however, often 
smartness has been considered independently from the 
cultural and emotional attachments that characterize the 
home. As Leonardi and colleagues observe [29] the home is 
often the center of the emotional universe for seniors, 
technologies are more welcome in certain rooms, such as 
the kitchen, whereas the bedroom is often regarded as 
intimate, and the place of symbolic objects. Such 
differences, however, are far from universal; as pointed out 
by Rode [38] differences in infrastructure, size, number and 
use of rooms, number of occupants etc. call for more cross-
cultural ethnographies aimed at making sense of how 
different people conceive and shape their house.  
As an overall philosophy our research and investigation into 
technologies for the home focuses on engagement rather 
than monitoring. People thrive when socially engaged and 
older people may need more opportunities to socially 
engage. 
Technology acceptance and appropriation 
A large body of research exists that models user’s attitude 
towards technological innovation and the (un-)successful 
adoption of new devices. 
The widely adopted Technology Acceptance Model (TAM) 
[12] and its numerous improvements and extensions (see 
e.g. [55]) approach user acceptance in a workplace context, 
where perceived usefulness plays the pivotal role as a 
predictor of acceptance [21,43]. By contrast, the home 
setting, calls for a hedonic, rather than utilitarian dimension 
of interaction, in which ease of use (i.e. usability and classic 
HCI concerns) and perceived enjoyment (i.e. affective 
dimension and user experience) are key factors leading to 
acceptance and intended adoption [21,23]. Venkatesh [56] 
further deconstructs the perceived ease of use in a number 
of determinants, including control (i.e. having the skills and 
external support for using the technology), computer 
playfulness (i.e. individual inclination towards adopting the 
technology other than for reaching a goal, intrinsic 
motivation [45]), and emotion (in the form of anxiety).  
Yet, it has been observed that TAMs, focusing on a 
managerial, top-down introduction of new technologies, fail 
to capture the user’s interpretation of the role, value and 
purpose of a new tool [47] and the way a tool is integrated 
into one’s activities and competencies.  
Such integration represents a continuation of design in use, 
as articulated e.g. by Suchman [49,50] and Ehn [15]: people 
actively figure out new uses for tools, and adapt their 
environment and practices to accommodate and exploit 
such uses (that, is worth noticing, often the designers did 
not anticipate [13], such as using email as a backup tool or 
to send notes or a reminder to oneself) in a continuing 
process of appropriation. 
In the home, this process has been characterized as 
“Everyday Design” by Wakkari and Maestri [57,58]: they 
observe how routines are often supported by finding new 
uses for existing tools, evolving and changing those tools, 
and discovering new affordances for them.  
Carroll [9] proposes for appropriation a model that 
separates technology-as-designed from technology-in-use, 
describing it as the process through which a new technology 
is adopted and transformed by its users, as opposite to non-
appropriation and dis-appropriation that are observed when 
a technology fails to engage the users’ interest, or, 
respectively, is abandoned even after an initial success, 
evidencing the dynamic and always evolving nature of the 
appropriation process.  
Riemer and Johnston [35] have characterized such 
adaptation in terms of place-making, i.e. an active process 
through which new technologies are first inspected by 
potential users and evaluated against existing skills, 
practices, and social norms; then the affordances of the new 
tool are  explored, new skills may be acquired, and existing 
practices could be adapted accordingly; finally the new tool 
is placed amongst existing ones, and becomes part of the 
toolkit and of the social identity of the user. During this 
process the new technology moves from conscious attention 
(foreground) to taken for granted (background), and from 
being perceived as a set of properties to being a means to 
achieve a specific goal.  
The factors that influence non-appropriation and dis-
appropriation, such as cost, safety, security, usability, social 
status, etc. have been further studied in the context of 
mobile technology and young users [7,8]. Technology 
appropriation by older users has however received far less 
attention. While some of the factors that facilitate or inhibit 
appropriation in younger people may well apply, other 
important factors are likely to be peculiar of a senior 
audience. It has been observed, for example, how young 
users appreciate the ubiquity of mobile phones, and the 
possibility to access their favorite services anytime,  
anywhere [7] while the same possibility may be seen as 
invasive by some seniors, as it is not necessarily relevant to 
their own goals and values [6].  
Habituated objects 
Robertson and colleagues underline the diversity of 
experiences, personal history, attitudes and needs, in 
contrast to the perceived homogeneity of ageing people that 
can be found in common sense and scientific literature, and 
that such heterogeneity of needs and attitudes also shaped 
the process of appropriation of new technologies, including 
the ones that are not specifically age-related [36]. Nansen 
and colleagues observed older people’s experience of a 
natural user interface in relation to habits, habitus (i.e. 
bodily abilities, skills and performance) and habitats. They 
propose the concept of reciprocal habituation to underline 
the mutual adaptation that technologies and people act on 
each other through design, adoption and appropriation  
Hence, on the one hand, technology adapts (through design) 
to people’s values and needs, practices and skills, houses 
and workplaces; on the other hand people acquire new 
skills, reshape their practices, redesign their houses to 
accommodate technology. When one or both parts fail to 
meet such accommodation, the whole process may fail, as is 
sometimes the case of new technologies that are not 
perceived as relevant or useful by older users [32].  
On the other hand, habituated objects, which are already 
part of peoples’ routines, may offer opportunities, through 
well considered technological enhancement, to enhance and 
extend pleasurable routines and socialization, leveraging the 
emotional value of the object or extending the associated 
rituals [6].  
As observed by Forlizzi [16], products can evoke social 
behavior as they are embedded in a Product Ecology that 
includes social and cultural practices. The usual dimensions 
of interaction design, functionality and aesthetics, combined 
with the social, emotional and symbolic values of products, 
shape the activities and interactions that can take place in a 
given environment, including the social interactions [16]. 
Focusing on older users, Vaisutis and colleagues have 
investigated how some objects are invested with an 
emotional and social meaning by seniors [53]; they found 
that a special significance was often attributed to certain 
objects, for their capacity to afford independence, comfort, 
to communicate prestige or preserve tradition, to represent a 
social relation with a loved person, or to foster creativity 
and relax.  
They further observe that many of such objects are 
routinely used for social interaction, and could potentially 
be enhanced with technology to support communication and 
independent living. However they also stress that the strong 
emotional attachment that ageing people have to those 
objects, besides what they represent, means that such 
objects need to be treated very carefully in design [53].  
Similarly, Leonardi and colleagues have investigated the 
meaning of the domestic space to older people, and the 
relation between objects and activities; they identify 
functional objects (used in daily activities), symbolic 
objects (having a commemorative or reconstructive role) 
and leisure objects (functional to entertainment), and 
recognized how different objects are found in different 
areas of the home, according to their intimate or emotional 
valence [29]. 
MESSAGING KETTLE 
It has been noted how elderly people, often marginalized in 
the adoption of new technologies, found a powerful 
motivation in keeping in touch with relatives, especially 
with grandchildren, for acquiring and learning to use a 
computer or mobile phone [33,52]. 
Family separation is becoming more and more common, as 
the world becomes smaller and the job market breaks 
through geographical boundaries, and new household 
models emerge that struggle to keep alive their family 
rituals. Yet, as we have shown above, existing messaging 
technologies, including mobile phones, social media, video 
conferencing, are not always easily integrated in the older 
users’ practices, due to a lack of attention to such practices 
in their design. 
The use of messaging technologies by extended families 
has been the focus of extensive research.  
Rowan and Mynatt [44] describe a Digital Family Portrait 
capable of sensing and sharing the activities and 
whereabouts of an old person living alone to her distant 
adult children. The focus being on making routines visible, 
showing that life is going on as usual at Granma's, not much 
support is given to explicit messaging.  
Lindley [30] studied technology supported lightweight 
communication between households using a tablet-like 
device capable of supporting drawing, handwriting, taking 
photos and of sending such simple notes to preregistered 
contacts. Thanks to the convenience, asynchronicity and 
glanceability of the device, the study reports a great 
engagement and on the seniors’ part, that notably were the 
most active in sending messages to their children and 
grandchildren.  
Tee and colleagues explored how extended families use 
technologies to share and communicate [52]. They highlight 
several themes that describe common challenges in family 
communication, including fitting communication in 
people’s busy lifestyle; inadequacy of hardware/software 
(specially for older users) to cope with certain media 
formats or lack of specific skills; concerns arising from the 
sense of obligation and the burden of keeping in touch. 
They also underline how a larger majority of participants 
reported a desire for more communication with their 
extended families, but are either too busy (and feeling 
guilty for that) or believe the others are too busy [52]. 
Other projects have explored the affordances of various 
house tools and devices,  how they were used to support 
communication and how they could be extended to support 
remote communication or share a ritual/routine over a 
distance: among the many examples, the fridge door [51], a 
cup [10], and a candle burner [1]. 
Finally, intimate communication at a distance has been 
proposed by Mueller and colleagues [31] in the form of a 
hug at a distance; we considered the most limited form of 
sending hugs, bits [25,26] or pokes (as in Social media), to 
be too limiting in terms of engagement and semantic 
expression.  
 
Figure 1. Messaging Kettle: a traditional kettle is augmented 
by means of an external device (middle) that senses when the 
water is boiling and allows to record/play voice messages. A 
companion tea-box device provides networking and a 
scribbling interface. Somewhere else, possibly several 
timezones away an identical device is connected to this one like 
in a presidential hotline. 
These limited forms seem to survive in social media, 
because these services support additional expression 
through other means. However none of the very limited 
forms of phatic expression appear to have gone to long term 
trials or to have survived beyond the concept stage.  
With such scenarios of separation between older people and 
their adult children in mind, our research on the Messaging 
Kettle aims at supporting communication over a distance by 
augmenting the functionalities of a traditional kettle with 
messaging and networking capabilities. The communication 
is asynchronous in order to be tolerant to time zone 
differences of families living in different parts of the world, 
but should instead unroll over a longer period of time, while 
yet preserving some of the features of the original tradition, 
i.e. gathering around tea and sharing family matters.  
The Messaging Kettle is different from previous research in 
several aspects.  
First the object, a kettle, is one that is used in particular 
domestic routines. Second the communication method 
indicates in real-time when the routine activity is occurring 
and leaves a trace that it occurred. Third, compared to many 
of the examples given above, communication is of a slightly 
higher yet limited bandwidth, allowing brief asynchronous 
messaging that allows engagement and semantic 
expression.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The overall setup and a prototype implementation are 
briefly illustrated below. A traditional kettle (see Figure 1) 
is augmented by means of external devices that provide 
sensing and messaging capabilities. A Kettle Mate embeds a 
temperature sensor and is capable of inferring when the 
kettle has been turned on and of providing voice 
input/output. A smart Tea Box includes a dedicated tablet 
with touch and pen input for creating text based messages 
and provides the computing capabilities and Internet 
connectivity. Two Messaging Kettles are coupled, as in a 
presidential hotline, to display each other’s state, and to 
forward voice and text messages. When one Messaging 
Kettle is turned on, the companion device, possibly located 
several time-zones away, starts to glow in order to make 
visible the remote activity. The user has the possibility to 
attach a voice or text message to the activity, hence sending 
a greeting to the distant person. 
By combining pragmatic elements, hedonistic motives and 
emotional value, the Messaging Kettle represents a useful 
case study to shed light on technology habituation and on 
how to support and encourage intimate communication by 
means of smart familiar objects. In particular, our research 
is aimed at showing (i) that focusing on engagement (rather 
than on monitoring) older users can be encourage to 
embrace smart objects, and stay connected with their 
extended family, that (ii) supporting the specific ritual of 
making tea can shape the conversation in a peculiar way 
(different e.g. from fridge notes, short text messages, or 
other technologies), and that (iii) externally augmenting an 
existing habituated object can introduce new functionalities 
to enhance an existing practice without  compromising the 
affective value of existing objects.  
A long term evaluation is currently being carried on, and 
results gathered so far are presented further below. The 
evaluation is articulated in several phases. After building 
the initial prototype, with the goal of testing and refining 
the concept, we demonstrated it to several potential users. 
We hosted two “morning teas” during which the 
functionalities, intended use, and design alternatives were 
discussed.  
Appropriation 
Inspection [35] 
Properties are compared to 
existing skills, expected 
affordances, existing practices, 
projects and social norms. 
Attractors 
Cheap, Convenient, Control, Usable, 
Fashionable, Familiar, Our Stuff [7] 
External support, Playfulness, Usefulness [56] 
Place-making [35] 
New skills are acquired, new 
affordances are discovered, too  
is placed among other tools, finds 
its place into practices and socia  
identity. 
Performance [35] 
The new tool withdraws from 
attention, has its own place 
among tools and practices, is a 
mean to a goal and is part o  
social identity. 
Habituated object [6] 
Tool is adapted to people’s 
values, needs, practices, skills, 
and houses [32]; has a role as 
functional, social, symbolic or 
leisure tool [16,29]. Potentially 
holds a sentimental value, and 
may not be replaced [16,53]. 
Appropriation criteria [7] 
Social Management, Leisure Use 
Safety/Security, Information 
Management, Lifestyle Organizer, Critical 
Mass 
Significance [53] 
Object affords independence, 
provides comfort, communicates 
prestige/tradition, represents social 
relationship, fosters creativity/relax. 
Non-adoption[9] 
Tool fails to engage potential users, 
can’t match existing skills/practices, 
uses are deemed not relevant 
Dis-appropriation [9] 
Despite initial adoption and integration, 
falls into disuse (superseded by others, 
too bothersome, novelty fades, breaks)  
Repellents  
Costly, Inconvenient, Controlled, Frivolous, 
Unfashionable, Unfamiliar, Their Stuff [7] 
Computer anxiety [56] 
Dis-appropriation criteria 
Hidden Cost, Unusable due to poor health, 
Reception , Unusable, Un-learnable [7] 
Figure 2. A framework for technology habituation; derived from [5–7,9,16,29,32,35,53,56] 
Further habituation criteria 
• gradual habituation 
• place prototype in situ 
• time management 
• accommodate asymmetry 
The first morning tea was held with 5 people in their 50s-
60s all of whom had an older parent in their 80s. The 
second one was held with 6 people in their late 70s 
accompanied by two adult children in their 40s and 50s. 
The discussion during morning teas focused, for the first 
one, on the challenges and experiences of staying connected 
with their older parents or adult children. The second 
morning tea focused on experiences of difficulties with 
technology and how this limits the opportunities for 
communication with their adult children. 
The morning teas are methodologically grounded in Future 
Technology Workshops [54], and aim at uncovering the gap 
and possible interactions between current and envisioned 
technologies, leveraging the domain expertise of 
participants, and understand how future activities will be 
reshaped by technology.  
Following the morning teas, two in-home demonstrations 
were performed with an older relative (mid 80s) of one of 
the research team and a friend of hers (in her late 80s). 
Morning teas and in-home demonstrations have been 
documented in [5]. 
After a further phase of development and several 
improvements, a more stable prototype is now being 
deployed. One installation is currently running between the 
homes of one of the research team (in Australia) and one 
older relative (in Europe). Four more prototypes will be 
gradually deployed in the next several months, with 
modalities that will be decided and adjusted based on the 
current progress. The prototypes are being rolled out slowly 
in order to: (i) gradually learn about the details of 
habituation; (ii) refine them based upon feedback; and (iii) 
to minimize participant inconvenience and management 
issues associated with deploying a research prototype in 
real homes.  
The need of longitudinal studies, particularly when 
observing technologies that fit into the daily activities and 
domestic routines, has been repeatedly advocated (e.g. [2]). 
The approach described above aims at uncovering issues of 
longer term habituation involving the concrete prototype 
and its use experience in one particular place and social 
relationship at a time.  
Our goal is to elicit reflection and facilitate the projection of 
possible uses and misuses by personally adopting the new 
technology and presenting it in its situated use, in a 
serendipitous, rather than artificial, context. As argued by 
Sacks [46], novel technologies are introduced into existing 
practices (“made at home in the world”), and it is from such 
process that real uses emerge and design insights can be 
figured out. 
For this to happen, long term use and continuous access to 
the technology is crucial to move past superficial insights 
about novelty and usability [22], in order to uncover the 
affective and symbolic dimension of the augmented 
habituated object. The researchers keep track of such 
insights by means of a diary, snippets from which are 
reported below where appropriate. For clarity, quotes from 
the morning teas will be annotated as [MT1] and [MT2] 
respectively, quotes gathered during the in home demos will 
be indicated by [H] while snippets from the research diary 
will be indicated by [D]. 
A FRAMEWORK FOR TECHNOLOGY HABITUATION 
To better understand and structure the analysis of 
technology habituation phenomena, we propose the 
framework detailed in Figure 2. It combines the related 
literature presented above to our own findings (also 
presented in [5,48]. The framework details the steps of 
habituation (horizontal axis) and relative determinant 
factors (vertical axis) and serves as a guide to structure the 
exploration and understanding of the process that leads to 
technology habituation.  
Related research has been integrated in the framework 
when the proposed models addressed specifically the 
appropriation or habituation phenomena ([5–7,9,32,35,53]) 
or when they discussed variables or determinants that are 
consistent with related work on appropriation ([16,29,56]).  
Other models, most notably the TAMs ([12,55]) focusing 
on a utilitarian perspective and workplace domain, seem 
less capable of capturing the social, emotional and symbolic 
value of habituated objects and the process that leads to 
habituation. 
In this section we structure our findings from the ongoing 
evaluation of the Messaging Kettle. Our aim is to show that 
many observations (namely those ones that relate to the 
affective and symbolic dimensions, cannot be easily 
understood solely in terms of technology acceptance or 
appropriation, and rather require a more comprehensive 
model. 
 
Figure 3 One of the first sketches received by the researcher 
was a note on the weather, initially only black colour was used. 
Steps of Habituation 
Inspection 
Inspection involves getting an overall impression of the 
device and deciding whether or not one will try it out. This 
might be in a shop or in a friends house. In our case 
inspection happened at morning teas and also when the 
kettle was taken and demonstrated in the home of two 
octogenarians. During inspection the properties of the new 
tool/object are explored and compared to existing skills, 
expected affordances, existing practices and social norms 
[35].The alternative modalities (voice and scribbles) and the 
visual feedback offered by the messaging kettle were seen 
as complementing each other. Participants in morning teas 
described problems with poor sight or hearing and felt the 
complementary modalities of the glowing lights, scribble 
pad and voice message would be helpful.  Other everyday 
technologies, such as phone calls were deemed somehow 
less reliable: [MT1] “my mother hates her mobile because 
she has an hearing aid ... and typing on the keypad... it's all 
too small for her”, which results in frustrating attempts to 
communicate or have news [MT1] “when she takes off her 
hearing aid, she forgets to put it on again, she can’t hear 
the phone and you can’t get any answer”, or also, [MT1] 
“there are times when mum forgets to hang-up the normal 
phone and the mobile is not charged and I cannot get 
through”. 
With the kettle deployed in the homes of researcher and 
mother, several friends have seen the kettle in use and this 
leads them to make projections on how it would work in 
their relationships. Seeing a prototype situated in a home 
and seeing how it is used, is very evocative for others and 
enables them to project all sorts of scenarios if it were 
deployed in their own relationships. Projections ranged 
from positive to negative.  One single mother really wanted 
one to keep in touch with her own mother who lives in 
another city in the same country and they have asked to 
participate in the trial. Others had relationships in which 
they would find it irritating and onerous to deal with the 
messages with certain family members. One felt that some 
people in relationships with power imbalances would insist 
on it as a surveillance device for their partners.  Quickly the 
question is raised of how many family members should be 
able to connect and what if one person wants the connection 
but the other doesn’t. 
The emergence of adoption and Place Making 
At some point a decision is framed in which a person 
decides whether or not to try out a new technology. It may 
be an independent decision, one made at the behest of or 
inspired by friends and relatives etc. The framing and 
eventual decision are subject to many contextual factors, 
including whether one wants to engage or not with another 
person or persons through a particular technology platform 
Offering the messaging kettle was a delicate affair, not 
wanting to foist it on a relative and offering as much to take 
it away so it wouldn’t clutter the space as to leave it there. It 
was important to us that participation was voluntary. It was 
accepted tentatively. [H] “Well I suppose we better try it out 
hadn’t we.” It is the sort of comment that is very hard to 
interpret even if you know the family. Would or wouldn’t 
she like it? Was or wasn’t she willing? It wasn’t clear. She 
seemed willing but there were probably some reservations.  
We could only wait to see if it got used. Inspection doesn’t 
necessarily result in clear decisions about adoption. It is an 
emergent affair in many cases and not something than can 
necessarily be resolved in design workshops or 
demonstrations.  
Place-Making 
Place-making involves acquiring new skills, discovering 
new affordances and making a place in an ecology of 
devices and practices [35]. 
The In-home demonstrations revealed issues regarding the 
availability of space and power sockets in the kitchen, and 
how the new device could be made space for [5]. One 
participant proposed a different form factor for the Tea 
Box, that could be hang on the wall, to take less space. 
The first skill to develop during the long term trial was to 
make sure it connected between Europe and Australia. [D] 
‘First we needed to work out if it is working. At first I got 
no messages from Mum which provoked all sorts of 
scenarios in my mind. Did she feel obliged? Is it somewhat 
of a tyranny? Has she just switched it off as she can’t be 
bothered with it; I didn’t want to hassle her so waited a few 
days before phoning. Then we worked out on the phone that 
the connection at my [the researcher’s] end wasn’t 
working.”  
She had been sending messages and getting no response. 
Although configuration has been made minimal, the initial 
setup needed working out and this is almost always the 
case.  Both parties learned what signs of life in the 
messaging kettles meant that they were connected. Both 
parties also learned how to reboot their messaging kettles 
when they didn’t seem to work.  
Once connected, learning the features was quite gradual 
evolving over two weeks with each once or twice daily 
message (see Figure 3) [D] “My Mum is only using black 
pen at the moment. Not sure if it is because she likes the 
contrast for her vision, or if she hasn’t figured out the 
colours…. Today she is writing in colour. … Yesterday she 
went to her Macular Disiease society meeting and today she 
has drawn her first drawing, a seeing-eye dog… Surprise, 
today my sister showed up in a message on the teabox – she 
is visiting my Mum. She has tried out the audio button and 
managed to leave a message. I still haven’t had one from 
my Mum though. …Now we have figured out how to both 
write on the same page”.  
Performance 
Once performance is enabled the new tool withdraws from 
attention and has its own place among tools and practices. 
Once habituated the tool is adapted to people values and 
needs and has a role as a functional, symbolic or leisure tool 
[35].  
Place-making, performance and habituation are somewhat 
overlapping phases. Although place making has begun and 
some performance has been enabled with the tool being 
used on a daily basis, there are still aspects of performance 
being worked out such as sound. The researcher is reluctant 
to push the sound feature too quickly, as it seems to be the 
least reliable aspect of the prototype. It seems better to 
simply enjoy the tea-box messaging and lava lamp glow of 
the kettle-mate when the remote kettle is boiling. The sound 
can be worked out later… it might need fixing. It seems 
important not to rush and focus on the technology when the 
tea-box messaging and kettle glow is an enjoyable way to 
communicate.  
While performance is being worked out, some aspects of 
habituation are being experienced. 
Habituation 
When a tool is habituated it fits people’s values, needs, 
practices, skills, and environments [6,32]; the tool has a 
particular role as a functional, symbolic or leisure object 
[29]; potentially it will be given a sentimental value, and 
can be considered hardly replaceable [53]. Although 
performance is still being enabled some aspects of 
habituation are occurring.  
The kettle-mate has begun to represent the extended 
presence of the older person. 
 
Figure 4 A sketch sent to the researcher, shows a drawing of 
seeing eye dog and use of many colours.  
[D] “I think the aesthetic is lovely -  much more lava lamp 
than smoke alarm. I find it both exciting and calming. I love 
it when my son says “Mum, grandmas kettle is boiling and I 
look across and see the lavalamp like glow.” 
Presence is felt though shared experience over time.  
[D] “I used to calculate if my Mum was up or not. Now I 
often see the kettle glow between 7:30pm and 9pm at night, 
when she is having her morning tea. It’s the only time I see 
it, in part because of my own routines. Now I think of this 
evening time as the time that she is around and we are both 
available to each other. But I am not sure if she sees the 
glowing often in a habitual way yet“. 
We acknowledge that the reporting of experience is 
researcher focused due to the greater availability of the 
researcher’s diary. 
[D] “As for what my Mum thinks, I ask her each time I call 
(about once a week). I haven’t asked her to diarise her 
feelings, as it seems using the new technology is enough to 
ask. Each time it breaks I ask if she has had enough. But 
she is persistent, saying I think we should keep going to 
make sure it works. Then she tells me of the messages she 
wanted to write except that she’s has a problem with the 
tablet after going away for a week when it lost all its 
charge.  She actually seems to really enjoy it.  I am equally 
aware that at some point she could find it burdensome 
though, only because you never know. Those are the range 
of experienced that I can imagine, knowing her well”.  
Determinant Factors 
Attractors 
The design builds upon familiar and relatively ubiquitous 
practices, such as leaving a note in the kitchen and 
recording a voice message. It was expected that the leisure 
use act positively towards place-making. Attractors are 
principles that can facilitate or encourage the adoption of a 
technology, as described in [7,9,56]. 
Participants from the 50 and 60 y.o. workshop were 
generally enthusiastic about the messaging kettle, as they 
intended it as specifically designed to keep in touch with 
their older parents [5].  
All participants immediately pointed out the capability of 
the messaging kettle to enable a calm form of virtual 
presence that allows each user to be aware of some 
activities that are going on at the other end.[MT1] “[…] it 
would be great if you want to keep an eye on a parent […]”. 
“so… it actually has two purposes: communication and 
seeing that they actually are still active, that there's nothing 
wrong”. While the risk of a domestic accident is always 
present, not only in the elderly people’s life, knowing that 
daily routines are going on as usual is reassuring. One 
participant mentioned being in contact with a neighbor: 
[MT1] “we have a neighbor, if the blind doesn’t go up in 
the morning they go and check on her”. 
Repellents 
Several critical aspects were considered in the design. The 
cost of the service represents a potential repellent, as is the 
availability of necessary infrastructure (e.g. mobile 
network) as well as the perceived control over the system, 
including privacy issues. Ease of use and learnability have 
been considered in terms of heuristics, such as visibility of 
controls and system status, error prevention, minimalistic 
design. Repellents play against adoption, and can result in 
the technology being refused  [7,9,56]. 
Some older participants expressed a preference for more 
traditional forms of voice and face to face communication, 
saying [MT2] “The new way is to text etc. but I like to talk 
on the phone”. “Messages can be received the wrong way if 
you can’t see or hear the person”. 
Some participant reported that their relatives were very 
active in various respects, but not particularly into 
technology: [MT1] “I first tried to get her to have an iPad, 
originally she got a laptop, she doesn’t have internet 
access, she tried with email and photos, and things like 
that, but it was too much for her […] after a couple of 
months she gave her laptop away”. 
On the other hand, the simplicity of the interaction with the 
messaging kettle was regarded as a clear advantage: [MT1] 
“just a button to press to record something, and then you 
get it on the other end”. One participant commented that 
such simplicity was likely to be an attraction for an older 
user:[MT1] “it may be psychologically good for elderly 
people [as they] think they’re not very clever... they may be 
very impressed with their expertise if they can do that”.  
Issues with potential costs [7] were observed during the 
deployment as well:[D] “she likes to turn off her computer 
and her home wifi all starts up when she turns on her 
computer”. 
Also in this phase it becomes clear if the functionalities are 
well suited to the user’s skills and capabilities [7]: [D] 
“[she] is only using black pen at the moment. Not sure if it 
is because she likes the contrast for her vision, or if she 
hasn’t figured out the colours”. 
Appropriation Criteria 
Participants elaborated on the motivation that could 
influence their own or their relatives’ appropriation of the 
messaging kettle. With appropriation criteria we focus on 
aspects that could impact a regular daily use, and the 
technology entering the people’s routines [7,9]. The 
possibility of ‘keeping an eye’ on old parents has been 
discussed above, but pure and simple pleasure of keeping in 
touch on daily basis was frequently mentioned, especially 
for [MT1] “just those little things when you don't need to 
have a big conversation”. Participants felt that just 
recording a short message when using the kettle would be 
enjoyable but not onerous. 
Also, the possibility to receive a message from 
grandchildren was highlighted as most desirable: [MT1] 
“and kids... they can draw something for grandparents... 
and its fantastic... to get something from them”. 
Being parents themselves, and having sometimes adult 
children living and working abroad: [MT1] “[useful to] 
other than old people, my youngest daughter lives in -- ... so 
she could get up and leave a message Hi mum... Hello”, 
some of the participants highlighted the possibility to 
receive such tiny messages: [MT1] “they could send a quick 
message or something and vice versa […] rather than rely 
on phone calls”. 
This is seen as a way of preserving a peace of mind, [MT1] 
“because when you are a long way away from your family 
you know they’re safe, you know they’re all right, they’re 
well, but sometimes you just wonder if you haven’t heard 
from them”. 
Dis-appropriation criteria 
On the contrary, dis-appropriation may occur when the 
usefulness or convenience of a technology is no longer 
valued or relevant [7,9]. Participants almost invariably 
stressed that the messaging kettle was: [MT1] “useful - as 
long as it was simple - as long as there was no setup”.  
Yet, participants observed that the cost, and availability of 
infrastructure, could be an issue, as it was in the case of 
landline and mobile telephone:[MT1]  “because where she 
is that still costs her money, because she doesn’t have one 
of those unlimited plans”, also:  “with the old parents... they 
don’t have internet access… mum, she's got internet 
access... but they had to change their device to be able to 
have that connectivity…”. 
The aspects of time management were often mentioned as 
critical and potentially a deal breaker. Having to connect 
people across time zones the Messaging Kettle could 
become an annoyance if it would call for attention at night 
[5]. Older participants often expressed a desire to 
communicate more, but also a difficulty to find the proper 
time to connect: [MT2] “They’re always busy, I’d love to 
speak that one now but it’s the wrong time.”. 
Significance  
The Messaging Kettle builds upon the significance of the 
family tradition of tea making to frame and contextualize 
the interaction. The corresponding messaging capabilities 
are designed to provide a one-to-one link with a loved 
person, hence amplifying the intimate and personal 
dimension. 
After some weeks of constant use The Messaging Kettle is 
became part a daily routine [7]: [D] “the kettle (and kitchen) 
is now linked to my Mum. When I am in the kitchen I think 
of her. I think of her much more because of the kettle”; the 
choice of implementing it as one-to-one messaging system 
resulted in a certain unobtrusiveness, and the device is 
starting to symbolize the relationship [53] that exists 
between its two users: [D] “not feel like I have to open a 
computer and deal with emails from everywhere else”. 
It is also representative of the other person’s routines: [D] 
“I can envisage where she is. If it is a text it could be from 
anywhere. But it is her handwriting in her kitchen”. The 
aspect of using handwritten notes was particularly relevant: 
[D] “Usually most of what I see these days is typed”, 
perhaps because of its association with tradition and 
intimate communication: [D] “I usually only see […] 
handwriting on birthday cards these days”. 
Eventually, the scribbling functionality started to be used 
more creatively [53] to send humorous messages: [D] “My 
mum sent a pinch and a punch for the first day of the 
month” and sketches “Today my Mum has drawn a dog! A 
seeing eye golden labrador that was at her Macular 
Disease meeting” (see Figure 4) 
DISCUSSION AND CONCLUSION 
The analytical model presented in Figure 2 deconstructs 
appropriation into phases, from inspection to performance. 
When users encounter a new appliance or device, they first 
consider whether they would want to use it and whether it 
would fit for them. In terms of details of appropriation 
theory this would be described as first inspecting its 
properties to match them against existing practices and 
skills, and frame them into existing activities, practices and 
social norms. We can reasonably expect the Messaging 
Kettle to undergo a similar inspection. It can be described 
based on its properties as a messaging device, a note-taking 
pad, a kitchen related sensor, etc. Attractors and repellents 
are considered in this phase, and can lead to intended 
adoption, and eventually place-making, or to non-adoption. 
As discussed above, in the example of the Messaging 
Kettle, cost, usability and familiarity can be expected to 
play a critical part. (For the trial of the prototype, kettles 
with 3G will be provided for free and so cost will not be 
evaluated). 
During a subsequent phase of place-making, people acquire 
new skills and discover new affordances, i.e. invent new 
uses, for the tool. In the case of the Messaging Kettle, 
people may learn how to operate its controls, recover from 
errors, etc. As the Kettle Mate is designed to sit on the 
kitchen bench close to the kettle, a place for it must be 
organized, with access to a power plug, in a position 
accessible and convenient to clean. Addressing such 
practical concerns is critical for the new tool appliance to 
disappear from attention, and become a taken for granted 
accessory of the kitchen activities. In this phase, and 
continuing throughput the lifecycle of the tool, 
appropriation and dis-appropriation criteria play a relevant 
role. Leisure use, safety and privacy, hidden costs and 
usability issues may determine the success or failure of the 
place-making activity.  
The subsequent performance, in our intention as designers, 
can see the Messaging Kettle become part of the daily 
routine of tea making, and checking messages or leaving a 
message for the loved one become a part of the ritual of tea 
making, i.e. just like the kettle is the tool for making tea, the 
messaging kettle becomes the tool for making tea and 
sharing it with a distant person. A crucial role to facilitate 
the appropriation process relies on the practical and 
affective value of the already existing kettle, and the 
surrounding practices and rituals.  
From its status as a habituated object, we expect the kettle 
to facilitate the appropriation of the new functionalities of 
the messaging kettle, and the corresponding place making 
for the Kettle Mate and tea box 
The early experience of using the kettle confirms that all of 
these stages occur from inspection to place-making through 
to performance and habituation. It highlights the extent to 
which adoption and habituation can be gradual and 
evolving, its success dependent upon many contextual 
factors, in particular the relationships within which the 
technology is embedded, but also the habits, habitus and 
habitats as articulated [32] by Nansen et al.  
The model also indicates the role of gradually habituating 
prototype technologies as a design method that places a 
prototype in situ (in real houses and real relationships) and 
thereby allows people who encounter the prototype to 
project how it would play out in their own and others 
relationships. 
This method relates of course to many related methods of 
designing “in the wild” [41], RAID “reflective agile 
iterative design” [22] and technology probe methods [24]. 
But usually these methods elicit the experience only of the 
participants. Habituation, which acknowledges relationships 
and place-making, also acknowledges all of the people who 
encounter the prototype and then consider how it might 
relate to their own lives. This has been a strong element of 
the experience of prototyping in the Messaging Kettle 
project. Gradual habituation may well be an important 
approach to designing technologies for older people, who 
do not want to spend their lives configuring technologies, 
and may like to see how they are used by others before 
adopting them. So far this projecting phenomena has largely 
been witnessed on the side of the adult child (researcher), 
although there have been two known demonstrations by the 
older adult, which have led to projections about use by 
those seeing the prototype. In this paper we have discussed 
a conceptual model of the process of appropriation that we 
apply to discuss the design and evaluation of the Messaging 
Kettle. Our work is grounded on related research on place-
making and habituated objects, and highlights the main 
phases of appropriation: inspection, place-making and 
performance, in relation to the main variables that facilitate 
or obstruct the process of appropriation. 
We further link the models of appropriation available in the 
literature to the concepts of habituated objects and 
reciprocal habituation, and the main variable underpinning 
the significance of habituated objects for elderly people. 
The Messaging Kettle represents an example of design for 
appropriation that builds on affective value and existing 
function of an already habituated object. By choosing to 
augment the functionalities of the existing kettle by means 
of a Kettle Mate, we aimed at exploiting the existing tool 
(and the related skills, practices, affordances) as a host for 
new functionalities, leveraging the affective attachment and 
the existing place-making, and framing (while not 
constraining) the use to the existing rituals.  
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